Analysis of behaviour that is displayed in bouts depends crucially on quantitative estimates of bout criteria, that is, the lengths of the shortest intervals between bouts. Current methods estimate bout criteria by modelling the log-transformed (cumulative) frequency distributions of intervals between events. For analysis of feeding behaviour, these models will not result in biologically meaningful quantitative estimates (Tolkamp et al. 1998, Journal of Theoretical Biology, 194, 235-250). We proposed a method that models the frequency distribution of log-transformed interval lengths instead. Applying this method to a single data set showed that the log-transformed lengths of intervals between feeding events were distributed as two Gaussians. Here we test this model using a data set of 35 171 intervals between feeding that was obtained during an experiment with 38 cows in three dietary treatment groups. No meaningful bout criterion could be obtained for some individuals, which casts doubt on the general validity of the proposed model. Addition of a third log-normal improved the fit of the model and we hypothesized that this third population represents intervals including drinking. In a second experiment, we found the measurements to be consistent with this hypothesis. We obtained meaningful meal criteria for all individuals by fitting either a double, or a triple, log-normal model to the frequency distributions of the lengths of intervals between feeding. These log-normal models appear to be not only more biologically meaningful than log (cumulative) frequency models but also far more flexible.
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Records of feeding events are the basis of meal pattern analysis. Such records can be obtained by direct visual observation (e.g. Mayes & Duncan 1986) , from video film analysis (e.g. Adenuga et al. 1991) , recordings of jaw movements (Metz 1975; Dado & Allen 1993) , measurements of the weight of the food container at regular intervals (Forbes et al. 1986; Dawson & Mayne 1998) or, and increasingly so, by using computerized feeders that record visits (Nielsen et al. 1995; Stamer et al. 1997) . Feeding events are separated by very short to very long intervals and are generally clustered in bouts or meals. The value of meal pattern analysis depends strongly on the choice of an appropriate bout criterion, that is, the longest interval that is still considered an interval within bouts. Only by measuring biologically relevant bout criteria can one evaluate the usefulness of meal pattern analysis for a better understanding of longer-term patterns of food intake and diet choice (Tolkamp et al. 1998a, b) .
Until recently, two methods were available to estimate bout criteria quantitatively: log-survivorship analysis (e.g. Slater & Lester 1982) and log-frequency analysis (e.g. Langton et al. 1995) . Both methods fit a 'broken-stick' model to the log-transformed (cumulative) frequency distributions of intervals between behavioural events (log is used throughout this paper for the natural logarithm). We have criticized the application of these models to feeding behaviour because they rely on an underlying assumption that is in direct conflict with the satiety concept (Tolkamp et al. 1998a) . When applying this 'broken-stick' model to feeding data, it is implicitly assumed that the frequencies of intervals between meals are distributed as a negative exponential, that is, that there is an abundance of short intervals and a progressive decrease in the frequency of intervals between meals with increasing interval length (Metz 1974) . Only then will the log-survivorship curve show as a straight line. This is, however, only the case if the probability that an animal will initiate a meal is independent of the time since the last meal (Slater & Lester 1982; Sibly et al. 1990 ). In strong contrast, the satiety concept predicts that the probability of an animal initiating a meal will increase with the time since the last meal (e.g. Metz 1975; Simpson & Ludlow 1986) , that is, there will be very few short, as well as few very long, intervals between meals. The satiety concept predicts, therefore, that the log-survivorship curve of intervals between meals is not a straight line but a convex curve that is initially almost flat (Tolkamp et al. 1998a) . From a purely theoretical point of view, therefore, quantitative
